Neonatal dopamine lesion in the rat results in enhanced adenylate cyclase activity without altering dopamine receptor binding or dopamine- and adenosine 3':5'-monophosphate-regulated phosphoprotein (DARPP-32) immunoreactivity.
Newborn male Sprague-Dawley rats were treated neonatally with an intracisternal injection of 75 micrograms 6-hydroxydopamine (6-OHDA) following desipramine pretreatment in order to induce a permanent selective dopamine (DA) lesion. At 60-70 days of age a massive loss of tyrosine hydroxylase (TH) immunoreactive (IR) cells was seen in substantia nigra. The TH-IR terminal density was reduced by 92% in striatum, 77% in nucleus accumbens and by 72% in tuberculum olfactorium. Quantitative autoradiography using 3H-SCH-23390 and 3H-spiperone did not reveal any alteration of DA D1 and D2 receptor binding in the denervated regions studied. Furthermore, no change in the Bmax or Kd of 3H-SCH-23390 or 3H-spiperone in vitro binding was observed in membrane preparations of striatum following the neonatal DA lesion. Basal and DA-stimulated accumulation of cAMP was increased in striatal membrane preparations of the neonatally DA-lesioned rats. No alteration of the immunoreactivity of the D1 receptor associated phosphoprotein dopamine- and adenosine 3':5'-monophosphate-regulated phosphoprotein (DARPP-32), was observed as visualized using quantitative immunohistochemistry. Thus, neonatal DA lesions seem to induce a selective functional supersensitivity reflected by an enhanced activity of D1 receptor-coupled adenylate cyclase, without any alteration in the number of affinity of D1 and D2 receptor sites. Furthermore, the appearance of DARPP-32 seems to be independent of intact DA input during development.